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(54) LIQUID CRYSTAL DISPLAY DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
display device having structure capable of reducing dust 
stuck onto surfaces of a liquid crystal display panel. 
SOLUTION: This liquid crystal display device has a liquid 8 t**^* 1 
crystal panel 2 holding liquid crystal in between one pair 
of glass substrates 4a, 4b and when transparent 
conductive films 7 are arranged so as to cover roughly 
the whole of surfaces of the panel 2 and the films 7 are 
made to be grounded, static electricity on the surfaces of 
the films 7 are removed and, thus, the sticking of dust 
onto the panel 2 is reduced by this anti-static effect. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the liquid crystal display built 
into a projector etc. If it furthermore explains in full detail, it is related with the structure of the liquid 
crystal display which prevents that dust adheres to the front face of a liquid crystal display panel. 
[0002] 

[Description of the Prior Art] With reference to drawing 5 , the structure of the conventional liquid 
crystal projector is explained briefly. The liquid crystal projector has the metal halide lamp 102 which is 
equipped with the light source 101, for example, emits a powerful light source light, and the spheroid 
type reflecting mirror 103. In order ahead of the light source 101, the heat ray cut-off filter 104, 
Spectroscopes (half mirror) 105a, 105b, and 105c, dichroic mirrors 106a and 106b and liquid crystal 
displays 107a, 107b, and 107c, the cross prism 108, and the projector lens 109 are arranged. 
Furthermore, R (red), G (green), and any one light-filter ability in B (blue) three primary colors can be 
giving each liquid crystal displays 107a, 107b, and 107c, and each consists of a liquid crystal panel 110, 
an incidence side polarizing plate 111, and an outgoing radiation side polarizing plate 1 12. Moreover, 
the liquid crystal panel 110 has the composition of having held liquid crystal in the gap of the glass 
substrate of a couple. 

[0003] Thus, a powerful light source light which carried out outgoing radiation of the constituted 
projector from the metal halide lamp 102 passes the heat ray cut-off filter 104, and removes unnecessary 
infrared radiation. Furthermore, with one-way mirrors 105a, 105b, and 105c and dichroic mirrors 106a 
and 1 06b, it is made to reflect and pass and incidence is carried out to the liquid crystal panel 1 1 0 of 
each liquid crystal displays 107a- 107c from the incidence side polarizing plate board 111 side. After the 
light which carried out outgoing radiation from the liquid crystal panel 110 passes the outgoing radiation 
side polarizing plate 112, incidence is carried out to the cross prism 108, the light of R, G, and B is 
compounded, expansion projection is carried out by the projector lens 109, and a picture projects it on a 
front screen etc. In addition, although this structure is the three-sheet formula which incorporated the 
liquid crystal panel 110 of three sheets corresponding to the light source light of RGB three primary 
colors, one veneer formula using the liquid crystal panel is also known. 

[0004] By the way, the thickness of a liquid crystal panel 1 1 0 is about 1 -2mm, and is comparatively 
thin. For this reason, when unevenness is in a light source luminous-intensity distribution, light 
concentrates locally, partial heating of the liquid crystal panel 1 10 is carried out, and the so-called hot 
spot occurs. Since the circumference differs from permeability, this hot spot spoils the grace of the 
large-projected picture remarkably. Moreover, the temperature of a liquid crystal panel 110 rises by the 
radiant heat from the light source 101, and property degradation of liquid crystal takes place in 
connection with it. The liquid crystal panel 110 used by the projector etc. will be heated by powerful 
light source light, and will become an elevated temperature, and it will become impossible moreover, to 
achieve a function on the property of liquid crystal. 

[0005] Then, in a liquid crystal projector, the mechanism which cools a liquid crystal panel 1 10 is 
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incorporated from the former, and there is an air-cooling method as the one method. As for an air- 
cooling method, it is common to spray air on a panel front face directly, and to cool. Also in dust, by this 
method, dust tends to adhere to a front face, other optics, etc. of a liquid crystal panel 1 10 with static 
electricity in a liquid crystal panel front face inevitably. 
[0006] 

[Problem(s) to be Solved by the Invention] As mentioned above, by the method of spraying air on a 
panel front face and cooling, although a liquid crystal panel is cooled, dust tended to adhere to a front 
face, other optics, etc. of a liquid crystal panel with static electricity, and it had the trouble of affecting it 
at quality of image. 

[0007] Then, as the cure against dust, glass is stuck on a liquid crystal panel front face, and there is also 
a method which shifts adhering dust from the focus of liquid crystal. However, if glass is stuck on a 
liquid crystal panel front face, the thermolysis effect will become low with the stuck glass. Moreover, in 
order to acquire the same cooling effect, the strong wind needed to be applied, the blast weight needed 
to be increased, the fan who uses it inevitably also became large, and there was also a trouble that fan 
noise increased. 

[0008] Furthermore, using the clean air which does not have dust generating as a cure against dust is 
also considered. However, since a filter will be used for applying clean air, a blast weight becomes less 
and cooling efficiency falls. Moreover, in order to maintain the cooling effect, fan voltage will be raised 
and the new trouble of noise and power consumption increasing occurs. 

[0009] this invention is made in view of the above-mentioned trouble, and, as for the purpose, dust 
adheres to the front face of a liquid crystal display panel — composition — it is in offering the liquid 
crystal display made into the structure which can be reduced simply In the content explained below, one 
by one, the purpose of further others is explained and goes. 
[0010] 

[Means for Solving the Problem] this invention is considered as the composition which has the liquid 
crystal panel which holds liquid crystal in the gap of the glass substrate of a couple, is wearing the 
outside front face of the glass substrate which constitutes the aforementioned liquid crystal panel in the 
liquid crystal display built into equipments, such as a projector, and arranges a transparent conductivity 
film in one, and grounds this transparent conductivity film to the aforementioned equipment side in 
order to attain the above-mentioned purpose. Moreover, other liquid crystal displays of this invention 
are the composition of having the transparent conductivity film which was wearing the outside front face 
before and behind the liquid crystal panel holding liquid crystal, and the aforementioned liquid crystal 
panel in the gap of the glass substrate of a couple, respectively, and arranged it in it, and the conductive 
outer frame which it was prepared so that the viewing area of the aforementioned liquid crystal panel 
might be surrounded, and was electrically arranged in the front face of the aforementioned liquid crystal 
panel possible [ a flow ] with the aforementioned transparent conductivity film. 

[001 1] If the transparent conductivity film which is wearing the front face of the liquid crystal display 
panel to which dust tends to adhere, and is arranged is made to ground to an equipment side according to 
the above this invention, it will become possible to be able to remove static electricity which it is going 
to charge on the front face of a transparent conductivity film, to acquire this antistatic effect, and to 
reduce adhesion of the dust on a liquid crystal panel. 
[0012] 

[Embodiments of the Invention] Hereafter, the gestalt of suitable operation of this invention is explained 
in detail based on an accompanying drawing. In addition, the gestalt of following three operations does 
not restrain the technical range of this invention, although desirable various limitation is technically 
attached since it is the suitable example of this invention. 

[0013] (Gestalt 1 of operation) It is the cross section with which drawing 1 and drawing 2 show the 
linm'ri nrvstal Hisnlav in the pestalt of oneration of the 1st of this invention, drawing 1 meets the front 

** *J_ *■« »- ~ ~ j ~ ~ — 1 J C3 " IT ■ ' -» 

view of the equipment, and drawing 2 meets the A- A line of drawing 1 . In drawing 1 and drawing 2 , 
this liquid crystal display 1 can be used being able to replace with the liquid crystal displays 107a- 107c 
in the projector shown in drawing 5 , and has package structure which unified the liquid crystal panel 2 
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and the metal frame 3. 

[0014] The liquid crystal panel 2 holds liquid crystal in the gap of the glass substrates 4a and 4b of a 
couple, and has the viewing area 5 of light-transmission nature. In addition, in this example, glass- 
substrate 4a is located in the incidence side of light source light, and glass-substrate 4b is located in the 
outgoing radiation side of light source light. Furthermore, the flexible connector 6 for external 
connection is attached in the rear-face side of one glass-substrate 4a, and the attached back shell has 
applied the insulating material 8, such as silicone rubber, so that the polar zone which a polar-zone 
[ which a flexible connector does not illustrate ], and liquid crystal panel 2 side does not illustrate may 
not leak. In addition, it changes into the state where the whole abbreviation front face of glass substrates 
4a and 4b was worn, and the transparent conductive film 7 is respectively arranged in the front face 
(incidence side of light source light) of glass-substrate 4a, and the front face (outgoing radiation side of 
light source light) of glass-substrate 4b. The conductive polymer of the polypyrrole system which 
Achilles Corp. sells is used for this transparent conductivity film 7, or vacuum evaporationo or a spin 
coat carries out ITO (alloy of an indium and a tin oxide) currently used as a transparent electrode of a 
liquid crystal panel 2 etc., and it is prepared, and is about about lOOnm as thickness. 
[0015] The metal frame 3 is conductive metal material, has desirable high thermal conductivity and 
consists of metals, such as the material which absorbs the heat accumulated at the liquid crystal panel 2, 
and can function as an efficient heat-exchange medium, for example, copper, iron or aluminum, and 
nickel. Of course, you may be these composites. And as shown in drawing 1 and drawing 2 , this metal 
frame 3 is divided into two metal half objects approximately, and sandwiches the circumference section 
of a liquid crystal panel 2 with two half-objects approximately [ this ], and surrounds the viewing area 5 
of a liquid crystal panel 2. While making the front face of glass substrates 4a and 4b carry out adhesion 
arrangement through the transparent conductivity film 7 and making it function on it also as an outer 
frame, it has changed into the state where it flowed through between the transparent conductivity film 7 
and the metal frames 3 electrically. Moreover, the inside of the metal frame 3 or inner circumference 3a 
is changed into the state of approaching glass substrates 4a and 4b gradually, and has formed the cross 
section in the shape of a taper as are shown in drawing 2 and it progresses to a viewing-area 5 side from 
an outside. By making it the shape of this taper, it acts so that it may prevent dust collecting inside the 
metal frame 3 and a wind may flow a panel front- face top smoothly. 

[0016] Thus, the constituted liquid crystal display 1 is changed into the state where the metal frame 3 
was made to ground to a projector, and is attached. In this way, if it attaches, static electricity which it is 
going to charge, the front face 7, i.e., the transparent conductivity film, of a liquid crystal panel 2, will 
flow in the metal frame 3 from the transparent conductivity film 7, and will discharge through the 
ground of a projector further. 

[0017] Therefore, the following effects are acquired with the structure of the gestalt 1 of the above 
operation. 

** If the metal frame 3 is changed into the state where it was made to ground to a projector and is 
attached, static electricity which it is going to charge on the front face of a liquid crystal panel 2 is 
missed through the ground of the metal frame 3 and a projector from the transparent conductivity film 7, 
and can stop that dust adheres to the front face of a liquid crystal panel 2 by electrification. 
** Since the inside of the metal frame 3 or inner circumference 3 a is formed in the shape of a taper, 
while the wind for cooling flows a panel front-face top smoothly, without receiving unnecessary 
resistance and being able to aim at improvement in the air-cooling effect, dust can prevent covering the 
metal frame 3 as an outer frame. 

** Since it is considering as the structure which formed the transparent conductivity film 7 in the front 
face of glass substrates 4a and 4b thinly, compared with the conventional method it is made to shift from 
the focus of a liquid crystal panel, the air-cooling effect tends to obtain the dust which has arranged the 

** thus, since it is easy to acquire the air-cooling effect, it is possible to make fan voltage low, and when 
having included in equipments, such as a projector, as a result, a whizzing sound can be stopped, and it 
can project calmly 
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** If it is the same fan's use in order not to use a filter with an eye fine like the former, it will become 
possible to take many air capacity. 

** Since the thin transparent conductivity film 7 is used, it can realize without enlarging the thickness 
and the appearance of a liquid crystal panel 2, and don't spoil a miniaturization. 

** Since a liquid crystal panel 2 can be covered physically, intercept electrically with the exterior and 
the transparent conductivity film 7 and the metal frame 3 enable it to obtain a shielding effect. And 
electrification by static electricity cannot take place easily, it can become possible to prevent the 
electrostatic discharge of a liquid crystal panel 2 beforehand, and reliability can be raised. 
** Fine dust adhesion can also be prevented by forming the transparent conductivity film 7 in the glass 
substrates 4a and 4b of the front face of a liquid crystal panel 2. Consequently, it becomes dirt 
prevention of a liquid crystal panel 2, and it becomes possible to prevent permeability degradation. 
** By applying and protecting the insulating material 8, such as silicone rubber, beforehand to the polar 
zone of a liquid crystal panel 2, inter-electrode leak can be suppressed, things can be made and 
reliability can be raised. 

[0018] (Gestalt 2 of operation) Next, the liquid crystal display in the 2nd operation gestalt of this 
invention is explained with reference to drawing 3 . The point made into the structure which carried out 
adhesion arrangement of the metal frame 3, and was attached only at one side of the liquid crystal panel 
2 which showed the liquid crystal display 1 in the gestalt 2 of operation to drawing 1 and drawing 2 , 
The point made into the structure where conductive resin material was filled up with and solidified 
differs from the gestalt of the 1st operation in the crevice between the metal frame 3 and a liquid crystal 
panel 2, and since other composition is the same as drawing 1 and drawing 2 , the explanation which 
gave the same sign to the same member and overlapped is omitted. 

[0019] Namely, the liquid crystal panel 2 in the state where the transparent conductivity film 7 and the 
flexible connector 6, and insulating material 8 were attached and unit-ized in the liquid crystal display 1 
shown in drawing 3 Make it arrange in the metal frame 3, and the viewing area 5 of a liquid crystal 
panel 2 is surrounded by this metal frame 3. the conductive resin material (adhesives are included) 10 by 
which the front face of glass-substrate 4a was made to carry out adhesion arrangement through the 
transparent conductivity film 7, and melting was carried out to the crevice between a liquid crystal panel 
2 and the metal frame 3 from after that ~ being filled up - it has solidified structure Thus, if the 
conductive resin material 1 0 is filled up and solidified, a liquid crystal panel 2 and the metal frame 3 will 
be package-ized by this conductive resin material 1 0, and a liquid crystal panel 2 will be positioned to 
the metal frame 3. It can come, simultaneously a flow is achieved for between this transparent 
conductivity film 7 and the metal frames 3 by the conductive resin material 10. 
[0020] therefore, the gestalt 1 of this operation described with the structure of the gestalt 2 of this 
operation ~ an effect - in addition, the effect that the conductive resin material 1 0 which is aiming at 
the flow between the transparent conductivity film 7 and the metal frame 3 can also perform 
simultaneously positioning of the liquid crystal panel 2 to the metal frame 3 is acquired 
[0021] (Gestalt 3 of operation) Next, the liquid crystal display in the gestalt of operation of the 3rd of 
this invention is explained with reference to drawing 4 . The liquid crystal display 1 in the gestalt 3 of 
operation is made to transform a part of structure of the liquid crystal panel 2 shown in drawing 3 , and 
since other composition is the same as drawing 3 , the explanation which gave the same sign to the same 
member and overlapped is omitted. 

[0022] That is, the liquid crystal display 1 shown in drawing 4 forms the transparent conductivity film 7 
on these polarizing plates 1 1 and 12 while sticking polarizing plates 1 1 and 12 on the front face of glass- 
substrate 4a by the side of the incidence of a liquid crystal panel 2, and the front face of glass-substrate 
4b by the side of outgoing radiation. Moreover, it changes into the state of filling the crevice between 
the liquid crystal panels 2 and the metal frames 3 which have been arranged in the metal frame 3, the 
conductive resin material 10 is filled up with and solidified, and the flow between the transparent 
conductivity film 7 and the metal frame 3 is achieved by this conductive resin material 10. 
[0023] therefore, the gestalt 1 of operation described also with the structure of the gestalt 3 of operation 
- an effect -- in addition, the effect that the conductive resin material 1 0 which is aiming at the flow 
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between the transparent conductivity film 7 and the metal frame 3 can also perform simultaneously 
positioning of the liquid crystal panel 2 to the metal frame 3 is acquired Thus, this invention is the range 
of the technical element indicated by claims 1 or 2, and deforms variously. 
[0024] 

[Effect of the Invention] If a transparent conductivity film is made to ground, the antistatic effect is 
acquired, and the liquid crystal display of this invention can reduce adhesion of the dust on a liquid 
crystal panel, and can obtain a quality display, as explained above. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** s h OW s the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal display characterized by having the liquid crystal panel which holds liquid 
crystal in the gap of the glass substrate of a couple, wearing the outside front face of the glass substrate 
which constitutes the aforementioned liquid crystal panel in the liquid crystal display built into 
equipments, such as a projector, and arranging a transparent conductivity film in one, and grounding this 
transparent conductivity film to the aforementioned equipment side. 

[Claim 2] The liquid crystal display characterized by having the transparent conductivity film which was 
wearing the outside front face before and behind the liquid crystal panel holding liquid crystal, and the 
aforementioned liquid crystal panel in the gap of the glass substrate of a couple, respectively, and 
arranged it in it, and the conductive outer frame which it was prepared so that the viewing area of the 
aforementioned liquid crystal panel might be surrounded, and was electrically arranged in the front face 
of the aforementioned liquid crystal panel possible [ a flow ] with the aforementioned transparent 
conductivity film. 

[Claim 3] The liquid crystal display according to claim 2 characterized by having filled up with and 
solidified conductive resin material between the aforementioned transparent conductivity film and the 
aforementioned outer frame, and fixing the aforementioned liquid crystal panel to the aforementioned 
outer frame by the aforementioned conductive resin material. 

[Claim 4] The liquid crystal display according to claim 2 characterized by forming the within the limit 
periphery of the aforementioned outer frame in the shape of [ which approaches the aforementioned 
glass substrate gradually as it progresses to the aforementioned viewing-area side from an outside ] a 
cross-section taper. 

[Claim 5] A liquid crystal display given in any of the claims 2-4 characterized by having stuck and 
arranged the polarizing plate on the outside front face of the glass substrate of the aforementioned 
couple, and arranging the upper shell aforementioned transparent conductivity film of the 
aforementioned polarizing plate in it they are. 

[Claim 6] The liquid crystal display according to claim 2 characterized by coating the aforementioned 
transparent conductivity film by vacuum evaporationo or the spatter. 
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[Drawing 1] 
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[Drawing 5] 
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